Introduction
The environment play an important role in transmission of microbial agents to humans, with many environmental materials serving as vehicles Contamination of various objects by potential pathogenic microorganisms is of public health importance as contaminated materials can be possible sources of transmission of such pathogens. Environmental pathogens are the microorganisms that normally spend a substantial part of their lifecycle outside human hosts, but when introduced to humans cause disease with measurable frequency. These pathogens include pathogenic bacteria, protozoa, worms, viruses, prions and fungi. The most frequent environmental pathogens of human concern are Salmonella typhi, Staphylococcus aureus, Listeria monocytogenes, vibrio cholera, Streptococcus pyogenes, Bacillus cereus, Klebsiella pneumonia, Enterobacter and Proteus species [1] .
According to the [2, 3] , the bacteria are large group of unicellular microorganisms, causing the most common fatal bacterial diseases such as the respiratory diseases. The streptococci are the main causative agent of the respiratory infections. They cause severe and invasive infections that have a mortality rate of 25% [4] including mild superficial skin infections to life-threatening systemic diseases such as tonsillitis / Strep throat, scarlet fever, impetigo, cellulitis, necrotizing asciitis, myositis and toxic shock syndrome, acute rheumatic fever and acute glomerulonephritis and also pneumonia caused by Streptococcus pneumoniae [5] [6] [7] [8] .
Pathogenic Streptococci have their specific virulent factors e.g. Streptococcus pneumoniae, which secretes pneumolysin that help them to act on the respiratory system of various age groups particularly of children that may be lethal to cause death [9] . Streptococcus pneumoniae is a major cause of various types of pneumonia e.g. 80% lobar pneumonia and 60% bronchopneumonia [10] [11] [12] [13] [14] [15] [16] .
Aim of the present study was to perform epidemiological and clinical study of Streptococcus pneumoniae between different age groups from Hyderabad region.
Materials and Methods

Sample collection
Epidemiological survey of six months of the pneumonic patients and the hospitalized patients of various ages (3-65 years) was undertaken. The major part of the study was completed at Microbiology Research Laboratory (MRL), University of Jamshoro and minor part of work has been done at PCSIR (Pakistan Council Scientific and Industrial of Research) Laboratories Complex Karachi. About 374 samples of sputa and throat swabs were collected from various hospitals and clinical laboratories of Hyderabad and Jamshoro.
Sampling method
Sputa samples were collected in wide mouthed sterile bottles by allowing patients to cough and expectorate whereas the throat swabs were collected by allowing the patients to lay down their heads and the sterile commercial swab was rolled on the inflamed regions of throat after depressing the tongue with sterile depressor. The swabs were transferred to MRL in transport medium composed of brain heart infusion (BHI) broth supplemented with 1% glucose.
Microbiological investigation
All samples were investigated separately after collection on the specific days and time. Morphological examination by Gram staining technique was done and simultaneously culturing was also performed on blood agar, chocolate agar, brain heart infusion agar, china blue lactose agar, china blue maintol agar, mannitol salt agar, sulfide indole motility medium, nutrient gelatin and triple sugar iron agar. Sugar reactions were determined by inoculating culture in various sugar tubes. Test cultures were also applied for the determination of coagulase, catalase and oxidase production [17, 18] . Antibiotic discs sensitivity test of 21 antibiotics was performed on Mueller Hinton agar and blood agar plates by lawning the test culture uniformly by sterile swab to observe sensitivity test of the isolated culture after incubation at 37ºC for 24 hours [17] .
Calculations and statistical analysis
All analytical determinations were performed at least in triplicate and reported as mean (n=2×3).
Results and Discussion
The work was carried out to determine the ratio of infection in three age groups including children of 3-16, adults of 17-45 and old aged persons of 45-65 years. The results of investigation revealed that S. pneumoniae is gram-positive diplococci, having kidney shaped morphology which is examined by gram staining technique.
Pure culture study of 261 specimens (including 97 samples of sputa of adults and old age group, 164 throat swabs from children) were undertaken. It was observed that 37.33% sputa and 17.71% throat swabs were positive showing S. pneumoniae as pathogen. The isolates produced alpha hemolytic colonies on blood agar plate after 48 hours of incubation and reduced surface growth on China blue mannitol agar (Fig. 1 plate-A & B) . In-vitro growth on various other media is given in Table 1 . Sulfide indole motility medium is used to assess the ability of the culture for motility, indole reaction and hydrogen sulphide production by S. pneumoniae which show negative reaction because they are non motile and can not produce tryptophanase enzyme as well as does not reduce sodium thiosulphate in the medium (Table 1) . Biochemical reactions revealed that the S. pneumoniae is gram positive, non acid fast, coagulase negative, oxidase negative and gelatin positive. They are capable to ferment sugars including glucose, lactose, maltose, galactose, fructose, sucrose, starch, and raffinose due to the specific enzymes produced by test species during sugar fermentation (Table 2) .
Antimicrobial activity to the pneumococci shows resistance to the cefspan, septran, cravit, pipemetic acid, azomax, bacitracin, and penicillin. However pneumococci are sensitive to clithromycin, optochin, cefizox, genatamycin, minocyclin, levoflaxacin, and vancomycin. There were intermittent zones of inhibition to the claforan, nalidixic acid, amoxycillin, fosfomycin, fortum, and erythromycin (Table 3) . Current investigation revealed that environmental conditions of Hyderabad and Jamshoro had high incidence of microbial pollution. This study shows the prevalence of pneumonia 27.53%. Highest ratio of the pathogen (S. pneumonia) was reported from throat swabs of old age people and children however little percentage in sputa of children and old age group was determined (Fig. 2) . This might be due to the defective immune response against the pathogen or due to frequent use of un-prescribed antibiotics [19] . Alpha hemolysis on blood agar was due to the virulent factor produced by test organism. Brain heart infusion agar promotes the growth of organism which requires high protein from calf brain and beef heart infusion and amino acid source for energy and growth. Reduction of growth on China blue mannitol agar may be due to the inhibitory effect of basic dye methylene blue present in a medium [20] . Gel hydrolysis was due to the production of proteolytic enzyme gelatinase which degrade gelatin and liquefies the medium into water. Antibiotic susceptibility test showed sensitivity of isolated pathogen to clithromycin, optochin, cefizox, genatamycin, minocyclin, levoflaxacin, and vancomycin, which was reported to be the effective treatment of pneumonia in various health centers of Hyderabad and Jamshoro. A few antibiotics showed intermediate zone and no zone, which may be due to the error in sample collection and resistance to the antibiotics respectively [21] .
Conclusion
The streptococcal infections have been occurring in various areas of the Hyderabad and Jamshoro, which revealed that S. pneumoniae is one of the life threatening microorganisms with a greater ratio of infection in the children and old age persons but rarely in adults. It is concluded that, due to carelessness, improper diagnosis and mismanagement of chemotherapy, pneumonia may be the main cause among the children. It is also concluded that, antibiotics have more or less effects on the growth of test organisms but the antibiotic including clithromycin, fosfomycin, minocin, clafran, cefizex, fortum, gentamycin, amoxicillin and optochin showed the highest zone of inhibition as compared to the other effective antibiotics on growth of the test organism S. pneumoniae.
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